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(M) TUDB ROLUNO OUT A^ARATUS 
(1^ Abstract: 

FIELD: well expldKatlon. SUBSTANCE: apparatus has on lateral nirfaoe of Its housing Inclined flat 
porOocs. supporting wtOx use of axles rolUng out mexnbers, mountDd on supporting plates. The flat 
portions are in the Ibfni of ^Undiical counteitMires, whose wds ooinclde wtih axis of the rolling 
out memben. The oounterfoore has ffxxivea, opened at its one side. The supporting plate are arranged 
In the grooves and rigkSy connected with the axies of the rolling out members. Each above 
mentioned groove has at tbs end portion an additional ^oove. Each supporting plate Is provided by 
« pniCnnlon, placed hi the addttional groove. The housing with ttie si^poiting plates is emfaraoed 
by a nut RF f E CT: enhanoed rettabdtty of the q>paratus at opcratton due to such stnicture of tt. 2 d. 7 dwg 
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(54) yCTPOftCTBO PA3DAnU|0BKH TPVB 

(S7) Abotract: 

ItooOpereaKe npemHasBaneao p«38antiqpBrai iiq)cxpiiiBaTenefl b3 i^po^smiBbix TpytS* ycrgHaan HffWMMTr 
B f^iMWMTTay Ha 6axoeoft noBepxBocTM Kopnyca BbmonBCBU BaxnoBBue maxxmt yiacTKH. na Korropux c 
uauan^jo ooefl Ha ooopobix nnacrfooax ycTaHOBfifWbi Bamd^ynopR atneMEvrbC (B3). nnocxxK ytacrrsa. 
BunamKBbi b c^qe BBnBBnpmficsHx qckobok (U). Oca U ooBnog^axyr c ocbmb B3. Ha U BbOioriBeBfai 
OTHpbiTbte c omBOff^ KOBqa nasbi (11). Orv^sHue xxnacTHBU pacnonoJceBbi b n h koctko cBRsaBhi c ocsbib B3. 
Ha oTKpbrroii Koaqe saa^^^oro 17 BbnxonBCK ^onomiiiTenbNabdl It Kax^aH anofsasi nTiacnma csa6xcsa 
BUGTymiM. p *^'^* ^ * i iy i« i h m m d fjjoaonBtrrcnuBSAt TU Kopnyc c ouchihiiImh nuacraBaMB oxsaTbiBaer raflxa. 
TasaH ooBO^niBOCTb iqtKBiBKOB o6eciie«iBBacx n o iwnicBWC wiyy , iKHn CT» ygipoflDTBa. 1 3. n. ^-jw 7 an. 
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Descrtptlon (OuBcaBxe M3o6peTCBBJiI: 

Wj u6 p <.it nn e tnvuLuixj i k 6ypeBBi> ■ iiainmtfxwoftly poioeiy csBasHB b npq^iasHawso. b wtboctb. 

HoBtionee 6nis3KBU k ii3o6pcTCHH» no rexHiPzecKofi cympocTH smnswrca ycrpoftcTSO ^nn paSBantMpEKH 
Dpo^KJibHbix TpyfS npx iKpcxpbiTcai hwu 30H ocnoMBCHHft B czeaxBBE. cqnepxaiqK muibifl 
lypiHH^^p MH eL BJ i fl Kopayc Ha HapyKBofl noeepxHOCTB Koroporo EbmonneHM bbrjiohhuc omocarrcnfcHO 
npoHQnbBoft oai sopnyca nnocsHs yuacxEH, h ycraBOGncHUbie ha imcji^^bhx c n oMo i T\H" ocefl Ha ooopmjx 



HcnocraTKOM yroro ycrpoftcTsa stEBmercn BCHaAexBOCTb ero pa&mii H>3a wfipcnenmoA (mDKoa) 
opoxmocrn sopnyca, MBBHMajibBaH Toympma cimim nrroporo d peayjifaTafre mnuiuamn HBsnoaHboc k cto 

IXoib H3o6peTewBi noBumeHBe H a fffm wn ia ycTpoAcm 3a ciict yBcjnweam npoonacTH «to Kopnyca. 

arc Aocraranvsi tcm. to> b flfiHTtiiwanjoM ycrpoftcrec ahh pxsaanbnjimn Tpy6, cqRq>samdl oonbifl 
mDXHqqpKqBCKBft KopETyc, HA HapyKBofl noBcpocBOcni KOTOporo BbtnonasBht ustuioBattc trnaxxamm^ 
uponomaA OCR Kopnyca nnocxxe yuMsror. h ycrtBOBncBBbtt Ba oocjiiwbhx c n oii wnyi OT oodi m oaopHbct 
nnACTOHax sanbt^ynnqK 9ji«mcht«. coraacao K3o6peToixDO HaKJioBBue nnoczBe yincTSH na Bapy«u«ifl 
DQDqucBocni Kopnyca mnonncHbi b tan^ upjuuwttwo cm qeaoBos. och gorrop bix coep^ffaa yr c ocwMg 
Bonu^yxxionancMCHTOB, a Ha ncKOOKax nboKjiBC&bC OTKpwTWc c ofjparo Koaafi. k SKcmcBTpmHO QiexnpOBbie 
K Btt«y xnofai, npK stom onopsbie nnacTBBbi pacnonoscsu e naaaic k xmso c&flDam.i c ochmh 
BanuQTXJiiQix suieucfiTOB. 

npyrmi rnnrmcM ooBCiiasaeMoro ycrpoAcTea gBn agrcn to. vro Ba ompiiiTOM KOBOfi Kamnoro nasa 
BfaOiQiiBca AomnBBTcmjfifcift nas, a xaa/^an otnpHBH imacTHBa CBa6xeBa BbtcrynoM, pacnonoxesHbiw b 
AononBHTCTibixoM naay, npsi 9tom yerpoflcTBo cHafiseBO raftsoft, oxBaTfamamqeft xopnyc c onopmjMH 
nnacTBBaifB. 

ysaaaBBbie ormraui o6cciic«iHBait>T Bo3A«oKBocTb yscnsracHRR TonmBHW ctchkb aopnyca b Raii6QJice 
ooacsni noacpdmoM ocKBsm cro. 6naroAapfi <ieMy noBbimarrcH npoqBocTb Kopo^yca cncnoBarejifaRo. 
HswejKBOcTB pa^OTbi ycrpoAcTBa 6c3 ksmcbchbh cro aowBHaixfaiioro Hapymoro j^autfppa. ppn fffumro 
miiupasMcpa. 

Ha 1 ooicasaBo ycrpoAcTDo^ ycraBOBncBBoe B npo^anmA paaaanhapamoMA Tpy6e, oflmytt 
♦ar. " 



2 ocwMB A-A Ba 4«r. 1; sa ^or. 3 ^parMcar Kcpnyca y vtvuftmaa c KoacTpysnmA 
— , Baiiu(yKNi9Dc aiUMnroB; aa ^ar. 4 B^i no crpeiiKc B sa^HP. 3; na S cetoKe B-B sa 



. 1: Ba 6 cencBBB r-r Ba 1. aa 7 ccvBBC n-n 1 

ycrpoAcTBO nrxB pasaanbiyiBKB tpy^ 1) conepKBT UHiuuww^ ecKHtt ravibiit aopnyc 1 c qpHrpanbafciw 
KaBanoM 2 b pcsfafiaMH 3 h 4 Ann csoewiiHcmH cooTBCTcroeaHo c sojioBBoft 6ypH7ibHi>ix Tpy6 5 n 
rgfmwunmjM Q^opynoBaHBCM 6. Ha BapysBOft noBqaxBocTB Ki^nyca 1 no^ yrncu a ero npopfinhiUiA oca 
Bfauntnaeabi nnocxBe yvxrwKE 7 b ame npjniBnpia»«aaw: ncHoeca 8, Ha Korropbix Ea>axQnBCSU crapMrwc c 
o^Ha^o KOBBa nasbt 9, sKcucHTptraio oaesnfHBbit OTHOCBTejiwio ucaoaoa a cropOHy orapbtroro aonua srax 
BasoB, c yrny6n€BHHMH 10 b ax i^KmiBonanoKHhix oTKpbiTUM KomifiU CTtsxax. B na3ax 9 pasMcmcHbi 

mn^mwKjm muCTBHU U C K031>ipfaXaVfli 12 DO HX BepB^epBB (^BT. l)p BXamRCtaUB B ymytSjICHIIH 10 Da308 9 

(4Br.3B4). 

Ha no B c pxM oe m onapBbtx nnacTBH 11 (*Br. 1). BOBTaKTspysmiFtt c aopnyGOM, BaroroBneHbi sHcnynbi 13, 
BxqHHm ae b AOBonaBTCBbBNc naau 14 (♦ar. 3 b 4), HbannBcaBfaie na OTKpfaiTbix yvamax aasoa 9. Ha 
oapyKBOft Doaepuiocra Kopi^ca BuiKviBEBa pe3b6a 15, aa Korropyn aauuPKua raAsa 16, oxaaTMBaiDTfffm - 
^ympiMf iDiacTBBfai 11 B o6ecne«aanBni^€oa<eciao c ■xxoaupkKaioi 12. BbicTynaifB 13. yrnytlTXCBBaMa 10 
owopayoaupjmnBaTtmmtaiucaauK 14 ^caaHK> nnanaa 11 or npoBopora a Bbm^cBBB ei3 naaoB 9. 

Ha iM wi mug or Eopcyca DOBepXBOcraz onDpaboc nnacTBB 11 xecTKO h c OBOimpBFiHbiM occb^cbbcm b hx 
BepxBdl nepa^ cp a a trpoBsa^) aaxpenncBU oca 17 (tar. 1 b 2K aa aoropbix c nniion gjo ^ ntcapyionyro 
BonuBa 18 ycraBOBncau BanuiyxiBvie ancmcBTfac 19. npa stom och 17 BanbiiynaiBX ajicMeaxw 3aspeaneHbi 
Ba 0TyyF»-« nnacraaax U tbk, to> ax reoMcrpaqeCKBe oca cBUMcrpaiB coaiaAaxyr c reawerpBincKflMB 
ocffMH cBifUCTpflM T^DxaDBQQpviecsax i^cxoeoa 8 (cwl oceoyio nnnnoo 0-0 oa i«r. 3-4). 

SKay H iy LiMH oe cuen^eHMe naaoB 9 oTHOCHTcjitHo nnon^^ Ufxomi S, a T&KSe eenanBHy uaKCHkianbao 
B03MoiKHoro yrny6jicHHH mcaoaoR b cTenay aopnyca oiipe«cn5iioT pacuerabnc nyrcM Ami KOHxperHoro 
TimopaaMepa ycrpoftcroa c yncroM o6ocncHCHaa Ba)6xoAHMoro sanaca npo«iBOCTK aopnyca npa pa6oTe 
ycrpoftcTBa B ycnoBBHx xpyitciiRfl. A waKCBMantHo BoaMoxHoe CMcn^eaBo onopabix nnacraa 11 
OTBOCHTcnbHo occfl 17 BaBbuyioovix ancMCHToB 19 oGycTioaneBo pacnonoaicHMCM naaoB 9 uoa bbx b tcm. uto 
reoucTpHQccKxc OCH CBioierpBH daKpenncHHbcx aa hbx occfl 17 aanw^yiomax aBCMCui-OB 19 fffrnxobi 
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OOEOS^^aTbC rCQUETpiftlOCSHMII OCHMB OQIMeTpmi qCSOSGB. 

Pafiora ycrpoAcTsa muw c hh ctch ha txpsaapc ptooajihtjpmaa npo^iDikBbix rpy6 upm voanm^ nm 3aBU 
myyimnHH rcpurmBOCTB o6c»«Broft sonoiiBbi 20 (^ht. 1, 5, 6) c rrn a mHw . 

npo^snubR iT)y6u 21 cnycsanr BRyrpb otowaofl kotiohhw 20. b HarepBan wxnanjm a paanapfOOT 
npBxamBi hx ctchok k crane odcaABoA sonoKHbi 20 (<^Hr. ^ coqgaasieM BayrpcHttero rs^QxaanxmecKoro 

3aTCM c noMombK) pc3b6bi 3 ycrpoiicTBo npHcoc«siH*aoT k kotiohhc Tpy6 5 h cziycKaioT B csBazM^y. Do 
/^ocTUCBKii ycrpoAcTBou BepxHflno Koima npo^mihHbix Tpy6 21 Koncniy tyjpmoBbtx TpytS HauBBaxyr 
BpaniaTb npn OAHOspcuesmAi oosmaBiai ooeeoft oarpysKK n opoMbiEn noncGTH Tpy<S ncpes qeBrpa/nflbift 
KBBan 2 Kopnyca 1 mwEocrtw. B pcayjibTarc aroro Hewoaarbre fiftsnmaeu yvacmi 22 5) 
npo^Bjumx. TpyC 21 abinpaawooTCH no rnvraoro a repMcrsnmro npasam Doe& miiryxBOiB nosepiXBocTH 
npo^uibBUX ipy6 k B^rpeBBCft noBepxaoera o6caHBbix Tpy6 20 ^* 
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Claims |^p^yna H3o6peTeHHH]: 

1. VCTPOJICTBO JVTH PA3BAJ1kU0BKM TPVB. capepmaiaix nojibdl rtJa^aB^pssKtcxaA Kopnyc. na BapyxBoA 

fp * "" ^ ^ « KOToporo BbmonHiQBbi DasnoKBue oT[]ocsrrem>Ho npo/;a7Zi>Bofl och Kopnyca nnocme yuacrra. ■ 
ycraaoaJicBHbce Ba nocn^yj^aoc c nauaajfjo ooeil na. onopobix nraacTHaax pa n uyioimte aneMearfci, 
tfiimi a mueccH tcm. vro BasJiOBBbic nncxscnc y^acrsH Ha BapysBoft iiODq>xziocnB Kt^myca BbtnanHEBU b 
OBffc iiumwkjU'"""''*''* iijCKOBOKt OCH KflrropKA coBoaAaioT c ocHMH BanuqyiocQcc ancMCffTOo, a Ha ijcsoEKax 
BbmonBCBbi OTspbiTtiie c o^Horo Kooqa u 9KCH!arrpspmo cucn^eHHbic k Hcwy nasbx, npa »tom oaopRue 
nnacTRau pacnomuKeflbC b naaax r xcctko rfgrumj c ochwh Bam^qyicn^ix sjicmchtob. 

2. ycrpaficTBD no n.1, orrrmaxHiQXcyi Tat, wro sa ompfairoM sooqe naxfipro nasa Bbiuuiiueu 
noxHviHvreniAfaift nas, a kbiba&h o o g ma H nnacmoBa cBa6s€s& bucitiiom, peaMcsnfEBtthi s 
nonDTiBvrcniADM naay, e^h 9T0U ycrpoflcreo cBalSseBo r^ftKoA, oxBaTbiBaKni^ Kopnyc c onopHbaai 
nnacTBBaifii. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimxmi wall thickness docs not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cyUndrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded. Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools. Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section F-F in Fig. 1 , and Fig. 
7 is the section Jl-JX in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing I at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots acconunodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 1 6 
which encloses supporting plates 1 1; acting together with the projections 12, projections 
1 3, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non- tight zone of casing string 20 
(Figs, 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



I 
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straightened until the entire outer surfaces of the shaped pipes 21 are folly and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cyhndrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i, 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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View B shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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